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schwannoma - lesions as
small as 2 mm are

unilateral vestibular mass of 8th cranial nerve;

or
+2 of the following: neurofibroma,

(1) Gardner type — mild with late
onset and few tumors other
than vestibular schwannoma

(2) Wishart type — severe, early

uncommon and probably under-
recognized; unilateral vestibular
schwannoma, ipsilateral
intracranial tumors,

Schwannomatosis described
as a separate clinical entity
from other forms of NF:
multiple schwannomas
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Neurofibromatosis Type 2
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(NF2)

Merlin lacks the
conventional C-terminal
actin-binding site, but
has other actin-binding
sites within its FERM
domain
1998

Correlations made between
genotype and phenotype:

Evans et al.
1998

High resolution microarray-CGH
detected an overall 20.7%
detection rate out of 116 NF2
patients with differing severity —
found a high frequency of large
chromosome 22 deletions
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Naturally occurring mutant NF2

proteins demonstrate altered
localizations; C-terminal deletions
= cell membrane, N-terminal

perinuclear/cytoplasmic region

NF2 Schwannoma-

derived cells have

abnormal actin
cytoskeletal architecture

1998

and proliferation defects

Somatic cell mosaic
analysis reveals
Drosophila Merlin
acts as a tumor

suppressor
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Transgenic mice
expressing the 1st
314 amino acids of
Merlin are normal

1999

Transgenic mice
expressing a mutant
NF2 that lacks exon 2-3
develop peripheral
nerve sheath tumors
and Schwann cell
hyperplasia
1999

Conditional NF2 knockout
mice developed (NF2
disrupted specifically in
myelin PO-expressing cells)
— develop schwannomas in
association with

peripheral nerves
2000

Drosophila Merlin
mutants show defects
in nuclear migration
and mRNA localization
in the oocyte
2001

Pre-symptomatic
diagnosis available
for ~66% of all
classically affected
NF2 patients

Families with splice-
site or missense
mutations or large
deletions of the NF2
gene tend to have
fewer tumors and later
onset
1998

Preliminary work

done on growth

rate of vestibular

schwannomas
1998

Phase | trial of
SU-101 in children
1999

FDA approval of
Nucleus
24-Multichannel
Auditory Brainstem
Implant
2000

MRI annually to screen tumor
growth and other intracranial
risks + annual audiometric
studies to monitor hearing
(surgery required when
hearing is no longer useful or
tumor grows enough to
endanger patient)

1998

Middle fossa internal
auditory canal bony
decompression: useful
when a change in
hearing is documented
(for long-term hearing
stabilization)
1998

Translabyrinthine total
tumor removal with
auditory brainstem

implant: used for
patients with non-useful
hearing or large tumors
with brainstem
compression
1998

Suboccipital approach
total tumor removal:
used for smaller,
medially based tumors
(hearing preservation is
unlikely and risk of
tumor recurrence
is high)

1998

Strategic radiation
therapy (gamma knife):
used in elderly patients
with documented tumor
growth — low chance of
hearing preservation
1998

NINDS Workshop:
Defining the
Future of
Neurofibromatosis
Research
2000
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High-resolution microarray-CGH of
an 11 Mb segment of chromosome
22q detected heterozygous deletions
in 21/47 (45%) of sporadic
schwannomas; the NF2 locus was
deleted in all but 2 of the 21 cases

FERM domain of NF2
contains a 7-residue *blue
box” that is highly
conserved between human
and Drosophila Merlin, but
not in other ERM proteins
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NF2-/- cells do not have contact N2 and p53
Schwannoma cell line inhibition and lack adherens mutations
developed from NF2 patient junctions — suggests that Merlin synergistically
 non-tumorigenic in mice, organizes adherens junctions and promote the
but altered growth rate and facilitates cell-cell communication development of
growth factor-independent (adding Merlin to deficient cells malignant peripheral
2002 restores cell-cell communication) nerve sheath tumors
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Development of high-

Schwannomatosis is resolution NF2-specific
molecularly and diagnostic microarray for
clinically distinct the detection of disease-
from NF2 causing gene deletions
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2002

Study of 86 deaf NF2
patients who received
auditory brainstem
implants found significant
improvement in
audiological function in 60
patients (70%)
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Retrospective study shows
that gamma knife stereotactic
radiosurgery controls tumor
growth and/or defers the need
for surgery in NF2 patients
with vestibular schwannomas
2003

NINDS Workshop:
Developing Therapies
for the
Neurofibromatoses
2003
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Linked research
Abc NFRP-funded research

Erbin links Merlin to Merlin is targeted to

Molecular
Biology &
Genetics

both adherens
junction protein
complexes and the
MAP kinase signaling
pathway
2005

the nucleus in glioma
and osteosarcoma
cells in a cell cycle-
dependent manner
2005

Merlin inhibits
N-WASP-mediated
actin assembly
2005

Merlin regulates
abnormal cell
proliferation via its
interaction with Grb2
2005

Merlin facilitates

Merlin functions as a

degradation of the
oncogenic protein
TRBP

2005

tumor suppressor
inhibiting RalGDS-
mediated oncogenic
signals
2005

Merlin and Expanded
act through Hippo to
regulate cell
proliferation and
apoptosis
2006

Cellular
Biology

Pathobiology

Technology/
Animal
Models

Development of PCR
method to detect
deletions and
duplications of the
NF2 gene
2005

Imaging,
Detection
& Diagnosis

Protein truncating

growth rates are highly
variable but tend to
decrease with
increasing age
2005

associated with an
increased
prevalence of spinal
tumors in NF2
patients
2005

Individuals with Splice
mutations in exons
1-5 of Nf2 had more
severe disease than

those with splice
mutations in exons

Epidemiology

FK228, an anti-PAK1 drug,
completely blocks the
growth of NF2-deficient
cancer cells in vitro
005

Development of an
oncolytic recombinant
HSV vector that
reduced volume of
Schwannoma tumors
in mouse model of

2006

Experimental
Therapeutics

Symptom
Management

Important
Meetings
& Symposia




